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The table shown on the next page provides a hst of all trips made by a student 
during a five-day period. The following conclusions can be reached about the student's 
travel behavior. 



• 24 trips were made (an average a 5.4 trips per day) 

• 8 trips by bus 

• 9 trips by car 

• 7 trips by walking 

• 248 minutes were spent traveling (an average of 49.6 minutes per day) 

• 77 minutes of travel by bus (3 1 % of total travel time) 

• 90 minutes of travel by car (36% of total travel time) 

• 81 minutes of travel by walking (33% of total travel time) 

• About an equal amount of time was spent riding buses, walking, and driving a car. 
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Date 


iVlOuc 




Time rtninutes) 


Friday, 


oUS 


iiUlllC lU Ulaoo 


10 


Jan. 22 


W dlK 




7 




OUS 


r^lcicc fn fratpmitv Vinii^P 

V^ldoo LU 11 dLd lllljr llUUot' 


10 




YY dlK 


Pratpmitv hnii^sp to nlfms 

1 Idlt/llllLjr iiwUO^ l\J V/ICAOO 


15 




r>Ub 


V^ldoo IVJ llUlllC' 


10 




v^ar 


inUlllC LU olUlt/ dilLl Udv/IV 


10 




Par 


1-Tnmp to frpitPtTiitv house and 

llUlllt/ LU lldLv-lllllY llv^tiov^ C4.ii\a 


10 


Saturday, 


uar 


Wr\mp in ctr\rp QnH hl^plf 
nUlliC LU oLUlC dliU UdV^lv 


10 


Jan 23 




Tn ctnrp lihrarv anH ViomP 
lU oLUlC, llUldlj, dllU. ilUlil^ 


20 




i^ar 


lu iiuidiy diiu uduiv 


10 


ounaay. 


Par 


lu iiuidiy diiu. udv^iv 


10 


Jan 24 


Par 
^dl 


1 U OloLt/l O Uldv/v/ ClllU. L/ClV/lv 


5 


Monaay, 


OUS 


T-Tn'mp tn (^Ijiqq 
rruiiic LU v^idoo 


10 


Jan 25 


w aiK 


v^ldbo LU \^ldoo 


7 




YY dllv 


da<s<s halfwflv home 


7 




i3Ub 


PpQt nf to fratpmitv house 

x\.CoL ui w d y LU ii ciLv^i 111 t y iiwciov/ 


7 




r>Ub 


THrcitpmitv hniiQP to rlfiSS 

J/ldLCllllLy llUUot/ LU ^idoo 


10 




w aiK 


V_xldao lU liUlllC 


15 


Tuesday, 


JdUS 


nUIIlC LU L-ldbo 


10 


Jan 26 


w aiK 


/^Iqoc tn friatpmitv hmiQP 
v^ldoo LU lldLCllllLy llUUoC 


15 




YY dlK 


Inratpmi tv hniiQP to pIhss 

J/ldLCllllLy llUU.oC' LU ^IdOO 


15 




Bus 


Class to home 


10 




Car 


Home to fraternity house and 


10 




Car 


Home to gym and back 


5 


TOTAL 


248 
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1-4 

Identify one signiflcant transportation event tliat occurred in your city or state. Discuss 
the signiflcance of this event. 

An important event in transportation in Charlottesville, Virginia occurred in 
1970, when the University of Virginia began its own bus service. The significance of 
this event is that the bus service, in a sense, enlarged the University. That is, students 
could reside off grounds and still be able to commute to classes. This opened the door 
to develop student housing projects off grounds. In addition, the University now could 
add new facilities further from central grounds and still have them accessible to 
students. 



1-5 

Describe how transportation influenced the initial settlement and subsequent 
development of your home city or state. 

Norfolk, Virginia was one of the early settlements in this state due to its 
proximity to water and near the Jamestown Settlement. Its transportation evolution 
began mainly as water transportation due to its accessibility to the Elizabeth River. 
Downtown Norfolk grew around the river, which became a harbor for the cities of 
Norfolk and Portsmouth, Virginia. As Norfolk's population grew, there became a need 
for more living area and people began to settle further away from the harbor area. As a 
result of this migration, horse drawn vehicles became the choice mode when people 
traveled to and from the river. Eventually the mode of transportation that originated 
Norfolk and Portsmouth, water, became its main industry for employment. The Norfolk 
Naval Shipyard, located in Portsmouth, is a major employer for the area which services 
and repairs ships used for the transportation of military goods and service personnel. 

1-6 

Describe your state's transportation infrastructure. Include both passenger and freight 
transportation. 

Virginia's transportation infrastructure is vast. The highway system, as of 1999, 
according to data from the Federal Highway Administration, includes 70,325 miles of 
public roads. Of these 70,325 miles, 57,737 miles are state-maintained, with the 
remainder maintained by cities, towns, and counties. Virginia's rail network, excluding 
yards and sidings, totals 3,295 miles. In addition, two of the nation's largest railroads, 
the CSX Corporation and the Norfolk Southern Corporation, are headquartered within 
the state. Intercity rail passenger service is provided by AMTRAK, which operates 
eight trains with scheduled stops in Virginia. Rapid rail transit is provided by Metrorail 
to commuters in the Virginia suburbs of Washington, D.C. A new component to the 
commuter rail network is the Virginia Rail Express (VRE), which operates from 
Fredericksburg and Manassas to Washington, D.C. Virginia is also sei-ved by 13 
airports with commercial sei-vice to over 600 worldwide destinations. Another 64 
airports are licensed for public use, and the majority of these can accommodate multi- 
engine aircraft. Virginia also has one of the finest natural ports in the world as well as 
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three inland ports. The port of Hampton Roads is served by an ice- free 50-ft. deepwater 
channel capable of handling large volumes of cargo. Virginia also maintains the 
Virginia hiland Port, located in Front Royal, which serves the Ohio Valley and beyond. 



1-7 

What is the total number of miles in your state's highway system? What percent of the 
highway system is comprised of interstate highways? 

Of Virginia's 57,737 state-maintained miles of highways in 1999, 1,118 miles 
are Interstate highways, 1.936% of the state-maintained total. With 70,325 miles of 
public roads. Interstate highways comprise 1.590% of the total public road mileage in 
Virginia. 

Note: These data are available from the Internet site ofFHWA 's Office of 
Highway Policy Information at ''http://www.JJiwa.dot.gov/ohim/ohimstat.htmr' 



1-8 

Estimate the number of personal motor vehicles in your city or state. What is the total 
number of miles driven each year? How much revenue is raised per vehicle per year for 
each 1 cent/gallon tax? Assume that the average vehicle achieves 25 mpg. 

In Virginia, as of 1999, there were 6,083,902 registered motor vehicles. An 
estimated 80,197,000,000 vehicle-miles were traveled. Assume the average vehicle has 
a gasoline consumption rate of 25 miles per gallon (mpg). Thus the total amount of 
gasoline (Tq )consumed in one year is: 

Tg = (miles driven/year)/(mpg) 
Tg= (80,197,000,000)725 
To =3,207,880,000 gallons 

The total revenue (Tr) raised by the 1 cent/gallon tax would be: 

TR = ($0.01/gallon)*TG 
Tr = 0.01 * 3,207,880,000 
Tr = $32,078,800 

1-9 

How many railroad trains pass through your city each week? What percentage of these 
are passenger trains? 

In Charlottesville, Virginia, an average of 63 freight trains pass through the city 
weekly (14 of these stop while 49 pass through). 20 AMTRAK pass through weekly. 

Percentage passenger trains = (20/(20+63))* 100 = 24% 
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1-10 

Review the classification section of tlie telephone directory and identify ten 
different jobs or industries that are related to transportation. 



1. 


Airlines 


2. 


Autoniobi le-Dealers 


3. 


Government - Department of Motor Vehicles 




Department of Transportation 


4. 


Insurance - Automobile 


5. 


Moving Corporations 


6. 


Paving Contractors 


7. 


Railroads 


8. 


Service Stations 


9. 


Tire - Dealers 


10. 


Travel Agencies 



Ml 

Estimate the proportion of your monthly budget that is spent on 
transportation. 



CATEGORY 


AVERAGE SPENDING 
(dollars) 


PERCENTAGE 


Housing (rent and utilities) 


$525 


47.5% 


Food 


$350 


31.7% 


Clothing 


$130 


11.8% 


Transportation (gas, parking, 
bus, repairs, etc..) 


$100 


9.0% 


TOTAL 


$1105 


100% 



Approximately 9 percent of the monthly budget is dedicated to transportation. 



1-12 

Identify an ITS project or application that is underway in your home state. 
Describe the project, its purpose, and the way it is operated. 

The Virginia Department of Transportation is implementing a traffic management 
system in the Richmond region. This system includes the installation on Interstates 64, 95, and 
295, of permanent changeable message signs installed prior to major interchanges, video 
detection equipment at critical congestion locations, and highway advisory radio tliroughout the 
region. This system is intended to monitor traffic and ultimately ease congestion associated 
with major reconstruction projects on the region's Interstate highways. The Richmond Smart 
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Traffic Center is located adjacent to an interchange on Interstate 95 and houses the control and 
communications systems for the traffic management system. 



1-13 

Most Departments of Transportation incorporate at least five major transportation 
engineering subspecialties within their organization. List and briefly 
indicate at least three tasks falling under each specialty. 

Most state departments of transportation have at least five major transportation 
engineering sub-classes. Five of these subspecialties in the Virginia Department of 
Transportation are the planning division, location and design division, maintenance 
division, traffic engineering division, and a construction division. The planning 
division is primarily concerned developing long-range transportation plans. This is 
accomplished by first defining transportation needs, gathering and analyzing data, and 
then evaluating alternatives. 

The location and design division is primarily concerned with designing the 
transportation system. Usually with the design of highways, this division is responsible 
for the selection of dimensions for all geometric features, which include the longitudinal 
profiles, vertical curves and elevations, and the right-of-way. 

The maintenance division is responsible for maintaining the transportation 
system to ensure it is in proper working order. This includes repairing damaged 
roadway sections and the scheduling of maintenance operations. 

The traffic engineering division is responsible for the integration of the vehicles, 
drivers, and pedestrians into the transportation system in a manner that improves the 
safety and capacity of streets and highways. This includes analyzing traffic accidents, 
design of parking areas, and the design of roadway traffic signing plans. 

The construction division is another subspecialty. This division is responsible 
for the building of the facilities designed by the location and design division. The 
primary tasks of this division include the development of contracts for highway 
construction, inspection of highway construction projects as performed by contractors, 
and publishing of manuals such as road and bridge specifications. 



1-14 

List four major detrimental effects that are directly related to the 
construction and use of our highway transportation system. 

There are many benefits that have come from the highway system; however, 
these benefits have not come without significant costs. The most obvious cost is that of 
safety, highway accidents claim approximately 40,000 lives each year. The 
transportation system also creates air, water, and even noise pollution. It also spoils and 
changes forever the natural beauty of an area, and consumes vast quantities of precious 
energy resources. 
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1-15 

Cite four statistics tliat demonstrate the importance of transportation in the 
United States. 

The following statistics illustrate the importance of the transportation sector in the U.S. 
(data are as of 1997). 

• 16.3 % of the United States' Gross National Product (GNP) is accounted for 
expenses related to transportation. 

• Approximately 1 1 % of the U.S. workforce is employed by transportation industries. 

• Of all the petroleum used in the U.S., almost 70% is for transportation. 

• Expenditures on transportation totaled $1.32 trillion. 

M6 

Given: Population of 17 million people 
Average vehicle ownership is 1.5 cars per person 
Each car is driven 10,000 miles per year 
Each car achieves 20 miles per gallon 

Additional revenue required for highway maintenance, $75 million 

Find: tax increase in cents/gallon to raise $75 million/year 

First, determine the number of vehicles in the state. 

17,000,000 people * 1.5 cars/person = 25,500,000 vehicles in this state. 

Next, determine the number of miles driven each year. 

25,500,000 cars * 10,000 miles/year/car = 2.55 * 10^^ miles driven per year 

Now determine the number of gallons consumed each year. 

(2.55 * 10^^ miles/year)/20 mpg = 12,750,000,000 gallons/year 

Finally, determine the required tax increase. 

(1.275 * 10^^ gallons / year) * TAXINCREASE = $75,000,000 / year 
TAXINCREASE = $0.00588/gallon 
TAXINCREASE = 0.588 cents per gallon 

Therefore, impose a 0.6 cents per gallon tax to raise the required revenue. 

1-17 

Select a single event in Table 1-1 and explain why this is a significant 
achievement in the history of transportation. 

In my opinion, the completion of the first transcontinental railroad in 1869 was 
the most significant transportation event in U.S. history. This is because the completion 
of the railroad meant that goods and people could now be transported with relative ease 
to the western part of the country. This also meant that the development of the west 
would become more intense. The completion of the railroad spawned the development 
of the remainder of the U.S., which facilitated trade on both coasts. 
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